(19) H*H«rHFfr (JP) 02) & |^ & ^ (A) (H>1$§ttti«fcB8S^ 

^^^8 -264454 

(43)^IHB 8 ^(1996)10/! 110 

(so intci. 4 mm* frtom®.&n fi sw»*©i5f 

HO 1 L 21/205 H 0 1 L 21/205 

//HOIS 3/18 HOIS 3/18 



SfSffl* 89*J1©SC9 OL (£10 M) 



(21)WS#^ 


&K¥7 -67311 


(71) HI ISA 


000006013 










(22)01 BIB 


JPJES 7 ^(1995) 3 ^270 




JfOKS^ttE K3tL<Drt—TS 2 # 3 # 






(72)38W# 










#Wfc3SHSt4TBl#ifi =H««I*5££ 














azmmm 


































#WP*Jg4TSl#JI!s =^««Mfc££ 














mmm. a 





(54) 3^MOCVDjfcfi&tc<k*jm£i£ 



(57) [Sft] 

<DX V y KgB3-e^ (111) B®^gi:J:5^fige 
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[ts*rii] (ioo) s&3zttk-*z>*m#mm± 

wOBBPSB«t OtS^«< . ±E<fc^4»**9<*S<0±EBB 

t>*#< , B.o_LE* y y htfSffitM&^J: «9 fc/J* 
* t n*«*«KT±Effc^«¥*f*:/B «:»lR/a* $ it 5 
I8t Sr^trr. t8:»»tt5a«MOC VDMffiC 

[»*«2] -^**Bfln«M3«fctf;* y y hit, 
Sffi^ (oi l) JSfiffi^ffl^smr^Stt&ixTt^w 

[B**B3l ^y y hfflte*5V^T, *fc^4fe*itMWi<0 
5> (111) Bffi<B#/*ftffi«r«j*U *<£>/*fi&rffias 

k -T 1 * fcttlf *J1 2 EtoWMOC V D/£ 

JDR»^Sr*t»fcb, ±EIII «i*«A«fc±EV«eJBS 
3fsf#*o#^/u^fic9jfcT*fc3 V/III Jfc&^tS-frS 
r<h(wi:«9. *y y h»^*3»t5±E^-&«**ffJBo 
^gl^SSi^^^t, -e^^BBPfflJtc*3Jt*±E 

#m <h -t S It 1 * fcttit**! 2 ESc<7>iil JRM O C V 

[IS**S5] 4>*ffl^BBP»Sr*-rs— iB 

iE^^fcHiiLTEESi-K JiE^y * hco^t-j: 

^ i ~it*ii 4 1 *gE*c£>5gj*M ocv 

[»*«6] -^*^fi % 4>*SBt-BBPSBS:*i-6--«a 
<Offi7K^*?T-fc9, ^yj/hfi, ±EBBPffifc¥tT(- 
±E^*^*niffiLTK|H£iv _bE*y s/ h 

imxm?} ^Aaj-BBPttSr^r-t-*— » 

O^^x^T*^ , ^y^HL iEBHRSB-fc^fTK 
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tm<DmiRM o c v d mz&z & 

<o1SB-** 9 ^JyHt JbEBBPfflt^pfftw 

ISS£*x, ±E^ y s/ hoft#*|Bj^>ftS*ffiftS-ti:-5 

8Mb £-£5 w £ $r*M* 1 -W*jS4 i>fti 
«E«WiSJRMO C V D/Sgffit:: J; 5/*J8S;ftrfi: 0 
10 [!S*JJ|9] -e^^fi. **:gl5ir^P&(5^Wi-^-m 
<^^;*^T*fc9 , ^!)yHi t JbEMPSBfcspfft;: 
±E^**<ofi^;frfti£^;*^K&^fc£i£ 

SrSEft; $ -fr* ^ 4: t 1 -It 4 l 

n^— JiEttcoiswMo c v D&mmz <t si*:ie*ft 0 

[000 1] 
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[0 0 0 2] 

*^-fo «e*<7?H^<-Y^OfPritT?tt, 1218 a (r^L/c 
J:5^WmiO-7X^^ H9>f ^SrMRBWo-C2*Sia 

-^^^ (mffiwo<z>ffj&) -r/^fc 

*>HP»2-e^j«ftja«*«*sai*sr*jffl'ra 0 

i jaia*5ctt/-^^^ i ^*ixyh®«T?fcsBBpgB 

40 oT$»JffllT*#^ 0 

[0 0 0 3] ±Eco J; 9 */®aS:fi]ffl Lt#M 

cotftis X X$mm\z X o r — ^<?51Q*:^S: -Wi" 

ID8 c lzir.'ff&&\gTffim<D£ 9tc. |JBPSB2lw*3i^ 
T*7!/KB. ^ffiia-T-#F«¥i|r (MQW) 
50 ®, i^7^Kl, ^^'s? hB^>Bil-5SW/iEK$n, 
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fisn^o z.<Dtzdb, i ^e>«nxfc««ti}HDei5 
<o/*fti£S, Rott-^^^^?>+^Bsnfcffiftco^-e<7? 
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liRMOCVD^Sm ^PSB2<^/&ftigfttg;*:S 

[0 0 0 5] ro*Wfi, ±IE<^± 5 

r 4: )5S-e* C V D/*fii£ic J: 5 

SrfttM" 3 ^ 4: & B 69 4: i~ 5 C 
[0 0 0 6] 

OCVDfiESffifrJ:5jS;)Bi*i£tt, (10 0) SSr^E 
S*:A<z>BBp8B4:. r«>BflpSBJ;<?e#*< . it&Vo* 

^ ±-CS^«* tzmfcm-t 5 r 4: «t 
[0 0 0 7] ^*?BnPgB*3«fctf;* y s/ Hi, ^ 

?s«cs«co (oil) &&mmi^7^mrtbthx\,* 

flc« Wfcft ft* 5 -?x9ttitkt&-t&m&\z-'&(0& t to& « 
(111) BBn<^N/SftB5*»lfiU *<n*Sfi 
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t, * y s/ b/>m\**m&kmm<Df&&mmzx 

4: U HI !SW«&«tVlS®^^^<7>#*/^fl:OJt; 

10 [0 0 0 8] Sfc, 'f^SB^BHPSBSr^ri-S 

*yyHi* MP&Bt^PtTiw 

ft^ft£*J^i-£ t<7)T'fc£ 0 KofifiS: 

ftS-frSCiirj:?) ffr&4fe o fifc* % ft 

«>®«S:^kS-a:5t^-efcSo ^^^<^ft^*r 

[0 0 0 9] 

[flUB] r^«eBl:*3lt5SKMOCVD^ftl:J:-5 
-^^^ir, HP»^*5tt5jt-&***»« 

x -esa«8 * fc «:«;» u t^it^m *m&m a *s ^ 

30 b+^^*tlxfc««J: 9 Ro^y^h^M^ 
^«»S^fiS;ft"t-s<7>-e. -^^^BBPfFB^*5ttSfiB:SS 
[ooio] £fc, ^y^h^t^^o^T, 

«o*fta*s (111) BffiO»j*ftffi«r»j«U4*se> 

^rg^ffihb, -tnai^Ji^ y y hgB*c*5t^TfiS;ftaS: 
?B»b>av^T% BBPSB8-*5V^T, ^Jyh^ii^ 

40 ^figftb, ^^^BBPSB8-*5*tSri<:S5SftS:S>-5«F^(^ 
«fi«K^*»Slt 5 1 1 5o HI 

Srfc5ffiJW±(r>c# <-T§ t (111) BffiXizt>^ft 

fc5tt«t t) fc/J-StW/III JtT'Ji (1 1 
1) BSB±iw(if*ft^C<cv^<b^^e>, V/lll ItS: 
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$-£5 did ±9* * y hS»«c*5ttSfiEee EffihiKf 
[0012] 

SrffiBI-e&So Hi^v^T, lli-^^^, 2tt^^^BB 

pgp, 3temm<?*? i ^s^-r^sii-rs^ y * f 

SrKtf\ ^co^ y y h^X<D (111) Bmf&miz£Z) 

*»^**«<0&fls&#i*!b-c\ ^ga^iiM^^g 

BftWi-<5 0 flfltoS^ixfc (10 0) Sin P»«-bK. 
J?^l OOnm^S i0 2 ^Mt, Uv^^hSrS 

*&3Sbfc:t£, MOCVD36Brt^*AU"C^{*S<7?fiS; 30 
[0 0 13] Blcli fiE*BB*6«A»bT^9y K/Ijejc 
y y hSB3t?tt, ^ti^eth-rx? 1 l^^tLfcffiWT'fe 

j; a*-*- * * «*i6iftttitittiz «t s j«*a<oia3ii!jflt*&iw <t 

Z<Dft&X~<Df&t£l*tc'*'X? 1 t*5S<7>^^^ JZfcfc-t 
y i/ h 3{z£oXi&l)mt&bftX\,^Z>tzib. 40 

i^SfiEfiSB^fi, (111) Bffio^iKfiffitfSBtti"*-** 

fc«>, i n pmi&b<Dte-tfiB[r>ft)5 4&kftz>mm& 

[0014] 13 1 dli, 7^7 3/ Krafi£fi7cTI#^T-<£> 
(111) Bffi^#r^Sffi//^\^LfctrHmMr r ffic7^^^ 

t!)5 4/£ : £/j:5~^j2Zfi^^ 50 
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5„ Z<D*$&&># % ^y y hffl3-ej4, (111) BS5 

43^^77 KSfi8;S^T0#^T*<7>ric«Wfnf5iaS:7n 
-To * y y hSB3-Ctt^S;S35saBffjJLUTv^fc*, /& 

9, * y y ha3tc*3t^T. 1 

[0015] in i f fi, ^mm&ix<D^^^moU2iz 
ricfiBS*&^?>^y y ha3"c<^fi8:fi»fffi^ds-^iaH 

^^t?tiRftbfc»-&lwtt:^ «*iS«i«*flCdS(S<«i*J 
-e^-«ia=ft»Bfffiw*ft36«^T tt b* ofc»-g\ 

gB05ffSco*3&s*t*Db, MQWfc bTgfa^ttffiSrWS 
* y s> hffl3Tco-flEj22H*JK»fffic9M8;ft^ 

[0 0 16] U±<D£ *^JS^J(^ J:4xti, -^^^ 
1 (r^ y ^ HSB3 SrKJtSr it?. l^-^g^irT^ 9 

'&%:<D-?* 9 ^-ffl^T^S bfc^icit-<TT^ 7 s/ K 

fi. MQW«®^10 0nmgS, JbT^V5/K/B 
^5 0 0-1 OOOn mSK^SHg^t'* 9 , 

T , T^v-y KS 1/2 fc^ixtf. 

^tt^e©//»jKj3 o%{&<^o, a«ffirta>BDi&&«'> 

[001 7 ] mV&m 2 . 5et£M 2 t?(i, ^ffif^J 1 T-3£-< 
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mjgm±&<Dj&&^fflmt%:^'tmx~&>h 0 mocvd 

T#^/^fl^it : V/III JfcriS/lJcg'<7* — 

5 0 w(OV/III JtSr±tfT*Si-Si:, ittli£^ (1 1 

M(om^X <0 ^;**[»PS2^j«ft»«i«*&J; 

I tt^j^tt^l 0 OEJL±(7?*^-ej5)cgi-Sw tl-<t 
9 . * y 3/ KSR 3 T^SWi^i 2 a iZ^i" X b 

ftfl^ttfcfcS (C^ V/III itfi3£H«ric. ^JcSraS^ 

mi<omi&M(D-mmE-mz<n din bso^si^ 

Jgl^3gt£ea^»-&J;*)#<JB»b, -e*^BBPgB2 — 
<oj*Sa«»SriS«"t--5 0 <fcoT\ BI2 b^Jz^lc/Sg 

tt. fig««F(r{SV/in ttx*f$L-B:-tZ>z:kX~rx?Mn 
SB 2 -e<o«fiii«**:Sai*oiB;TSrBSCr: fc £ Q 
(111) B®_h<Oj$;gtt. V/III Jt"e*^filc 

tt«i*<D*# *tt. j«fi*offi3Bco^-C«<t*-e: 

[0 0 18] 3St£0lJ3. **lfe«-C-|i, -^^^ 1 tw«iSc 
y y b 3 SrK^fcti'&^aS^ol^-C^So ISJ 3 
at*, *HlfSCT<D^^^±ffi|lI^^:i- 0 -v^^l^S^ 
^ftUlKiiLfc;* U7h3^\ 1 0(0-7^^fc/:^ 2* 
H«$;ft/O^o -^*^tE* ^*^BBPffitt& 1 
0]<E>»-&fcl*]— fiT-fc^o 1 oco-^^^ 1 K2*<£>;* y 
yh3 Srfia^fctfr&^ftWrBDiaSrH 3 b * y 

^*^BflRSP2T-^/*gi§«Ett, H13ciC^:i- 

i * y * h^i^oTn^o * y y h 3co* 
*s»t*9, -^^^i»n»2— **e$n*ii*M*a^« 

(C. ^^^BBPSR2T*<Ori£Sjga[(Oia^cftli, -e^^l 
KRtt^itS;* y s/ h 3 J; oT, SJfW-rSwt 

[0 0 1 9] HJ£M4. *Slli£{*J"t-tt. -^^llwRtt 
§*y s/ h 3cofaH^aMt$it/c*-&^»jlTc(wO^Tai 
^<5 0 604 a. b, c tt-tit-PiL* y y b 3 Sr-r^ ^ 1 

m4 d d^i", * y 3/ h 3 1 ^rt«li](^g»Jt/c«J 
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BHPa2^»jte$4xSiS*MSaj4»«'>"t-5fc«), ^y 

tmci&mx~ibz&* m±mi&T(D±% * 

y 3/ h 3^^^ i <^«adRtt;fc4&'g\ -^^^bbpSb 
2d^L^*^*I^j£^9, ^**MPBB2'MfefSi* 

±8*aCfc*5o K±^>«t5lC -^^^BBPffl5 2T?<Oricg 
ii&£7P*f*:ftl3\ -v^^ 1 trRtt*;* y y b 3<D{iLW^ 

[0020] mmm 5 . *nififlajr-ti. ^ ^ 1 y 

v bt®<D&fj;Z>mmco* y 3/ h 3 ^tt^^co^Str 
ov>t^5o H5alt Hltee»J3 1 
\zm-m(D* ]) y b3 S: 2*|S*t)t»-&OJiffiEIT**> 
So -^i^ls BlSbli, 2*^U^h3a, 3 b 

Sett, H5 b^*-f-2*<7?^ y H835 s «*5-^ 
1 Srffiv^c4i^(7>fiS;ftWfffi|g"Cfc* e ^fc, HI 5 f 
tt, 2*<D^ y s/ h«3ft s *<fc-5^^^ 1 S:fflt^fc»-&0 

1 1^. 1^3— mx 2 y y b 3 ^^fe^, ^ y 3/ 

h9B3<Ofi8;SgB#ihjS*T^«FKtt2*<7?-xy 3/ 

mtxi>z><Dx* —7£^m(D&w&igm±&<Di&Tf>m 
^y 3/ hSB3-e<o*«aaf*it<o3B4«pn^^y y 

30 m^^teZtLtb. ms f t^-t £ ? lzj&W&&m*:&<o 

[0 0 2 1 ] 2*^ !J y HBO*45^^^ 1 SffiV^ 
tz.m^. AAM^tt. W^y 3/ hSB3tt**«S:ffi» 
b-C4o*?, ^^^BHPjFB2"C<DricSiia[ia*:S{c«F#i- 
&-^?*SttSfc$^ (E15c) o ^c^T, 

y 5> KSB3 a ir*3t*-c, ricsaaffjjtdsjg^i-s (as 

d) o w<7?^^ttB<^J!£t^y 3/ HS8 3 bttriES^^ 

40 l\ -<Dtz£>, ^*?mnU2X(Dj&wM&m*&\^m 

9, ^^^MPa2T*cOfiEfij|1^ia^lS>5S— sp»*t*p-r 
5 0 5 tSOJEi^ y 3/ H8B3 b(w*3t^T. fiESe 

a»it*s3B^ufc»-& (Bise) . ±x<ox y 3/ haw 

^BBPSB2T(0/*fij^ffi«S*ffi{cW^i-5<?^^ratt^ 
^^♦B^»fcft9 . ^^^KlP^2-Cco/5ggjliffiie^:St 

y 3/ h*8attfc»-&, &&m&t®Jz&<Df&&mm&it& 

50 *ap»lw»Bt-+--5 • t^Ttfio 
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[0022] mi&m 6 . **ffie»j-ett, * y h 3 c^g 

Co^TMt^o 06 a J*. H30)fiSS:^^ 
W£t\> 0 6 a C/Ff-/^^ 1 $:ffll/«^Wa - a 5 

Bra. b-b* mffix*<Df&w&m^±m<Df&M&fmmk 

*tLb-b' KrffiTfi, 1 (DMIfomx^ l,tz.$hmz J; 

[0 0 2 3] El 6 c tt\ «±^Sb*S:^^^MPfiFI52 4» 
**> x - y Wfffi^fctt SriE*i««lt*:«<Offi«*ftT** 

Lfct^r-fo^o ^SBife^^^ y y h£f$3<7>/fcgge, 

y ft ffi K*3 it 5 J5£fii£S±f ffi^nt ft 

[0 0 2 4] 0 7^, **WoHt603 7S:^ 30 

tt, -^^^g^^^^fina, *5j;t^Lb(^*5 
V^T, -tix-PihWm a . Wmb<0 2o£>-e*^(S;*Si¥tt 
ITM^nti^^^^ 1 Sr^-f JzffiBlT*>5o 
^BflPfB. * y o, h<gtf;||jfi0y l ^ffJC^fo^o i7a 

*3^sfifi;fiii*ii*fl[n, -v^^wp^2tr®-r^-e^ 

gSB^Jh^JWK^SH, a -a' Bfffi^*5l^THSb 
fttz^^ra^Wm a ktnttihs f&WM&m 
#<i«*ni-£^ b-b' iSfiB^joi^Ttt, HSftWtz-^ 

CtoT, 1117 atw^i"^^^ 1 &{&fflL/cif £\ 
-r*?|§flPgB2't , ;fcx- y Wiffico^fifi, [2] 7 blZ^Z 
olzTP? y K^co^sl a % L bpn-^;*^ft$ 
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[0 0 2 5] 

OCVDj5iEfi8fetwJ;5fi8:IK*}£(-<t4xtf, -e^lc^y 

[0 0 2 6] £fc, ^yyKDH, *»*5 «ktffifc«S:^ 
[0 0 2 7] ^/c. ^yyKDSJtSi^^fifJ 

[HB^«*ftKW] 

im 2 3 ^co^P^co^te^'J 2 fcj: ^fiSc*®<D(gfSIU^o 

[0 3] r (Dmm<Dmmm 3 izmm-tz^^? <D±m 
[04] r 035M^H16« 4 tr^ffi-T * -^^ ^ ^^-r 

[0 5] c <Dmm<ommm 5 {z&m-tz-^*? 

[0 6] r O*KcoHJE0iJ 6 toil 3d 

[0 7] C ^^PJ!^^ffig?iJ 7 {z&m-t $ coiiffi 

[0 8] sea$o^^^S:^i-±BSia, ^;S^^irr®0 

1 2 BBPSI5, 3 * y 5/ K 3 a tS<Oj* 

v^y^h, 3 b te^v^yyho 
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